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Abstract 
Nabugabo lakes, a complex of wetland systems, are a part of a much bigger ecological system 
including Sango bay wetlands, Dimo forests and swamps through the Nabugabo area to Nakiga 
Bay and swamps within the Lake Victoria basin. Because of the unique ecological setting of 
the Nabugabo lakes (Nabugabo itself, and three smaller lakes) a survey of aquatic macrophytes 
was undertaken between October 1999 and January 2000. The lakeshore macrophytes were 
identified from a boat cruising along the shore and transects were established to identify the 
macrophytes that were far from the lake shore towards the terrestrial areas. 
A total of I J9 taxa were recorded during the survey. Of these, 11 % were species that were found 
to be unique to the Nabugabo ecosystem. The majority of the macrophyte species were common 
to the Nabugabo lakes and the Lake Victoria ecosystems. In view of the ecological importance 
of the Nabugabo lakes for the fish populations, birds, mammals and other aquatic fauna, it is 
recommended that macrophyte beds of the Nabugabo aquatic ecosystem be conserved and 
more elaborate studies be carried out to find out more about the unique macrophytes. 
Key words: Macrophytes, Unique species 
Introduction 
The Nabugabo lakes found in Masaka District east of Masaka town represent a 
wetland ecosystem containing Lakes Nabugabo, Kayanja, Kayugi and Manywa 
(Fig 1). The main Nabugabo lake is at 00° 21' 35" North; 31 0 52' 31" East and 
on altitude of I088 metres. 
Macrophytes are plants that are associated with water bodies or moist conditions 
during their life cycle. They are classified into emergent, free floating, leaf 
floating and submerged forms and are an integral part of the littoral wetland zone 
in lakes and along riverbanks. These plants therefore influence diverse aspects 
of water quality and aquatic fauna. For example, as structural components of 
aquatic ecosystems, macrophytes playa inajor role in water filtration, oxygen 
status, fish and invertebrate habitats including their role as refugia for fish, 
for breeding and nursery grounds. Aquatic macrophytes are also sites of bird 
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d i v e r s i t y ,  a  f u n c t i o n a l  r o l e  t h a t  l e d  t o  r e c o g n i t i o n  o f  w e t l a n d s  i n  g e n e r a l  a s  s i t e s  
t h a t  n e e d  p r o t e c t i o n .  H o w e v e r ,  m a c r o p h y t e s  a r e  n o w  r e c o g n i s e d  a s  n e e d i n g  
p r o t e c t i o n  i n  t h e i r  o w n  r i g h t  b e c a u s e  o f  t h e i r  d i v e r s e  f u n c t i o n s .  
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F i g  1 : 	  T h e  N a b u g a b o  w e t l a n d  e c o s y s t e m  c o m p r i s i n g  L a k e s  N a b u g a b o ,  M a n y w a ,  K a y a n j a  a n d  
K a y u g i .  T h e  l a t t e r  t w o ,  r e f e r r e d  t o  i n  t h i s  s t u d y ,  a r e  h a t c h e d .  
T h e  N a b u g a b o  l a k e s  w e t l a n d  e c o s y s t e m  i s  e x p e c t e d  t o  b e c o m e  t h e  s e c o n d  
R a m s a r  s i t e  i n  U g a n d a  ( a f t e r  L a k e  G e o r g e ) .  M o r e o v e r ,  t h e  l o c a l  s t a k e h o l d e r s  o f  
t h e  a r e a  a p p e a r  t o  b e  c o n c e r n e d  a b o u t  t h e  p o t e n t i a l  d e t e r i o r a t i o n  o f  t h e  a q u a t i c  
e c o s y s t e m  a s s o c i a t e d  w i t h  h u m a n  e n c r o a c h m e n t  a n d  p o t e n t i a l  e c o n o m i c  
a c t i v i t y .  T h e r e f o r e ,  i n  v i e w  o f  t h e  e c o l o g i c a l  a n d  s o c i o  e c o n o m i c  i m p o r t a n c e  
o f  a q u a t i c  m a c r o p h y t e s ,  a  s u r v e y  o f  t h e  a q u a t i c  f l o r a  w a s  c o n d u c t e d  i n  t h e  
N a b u g a b o  l a k e s  e c o s y s t e m  d u r i n g  O c t o b e r  1 9 9 9  a n d  J a n u a r y  2 0 0 0 .  T h e  m a j o r  
a i m  o f  t h e  s u r v e y  w a s  t o  f i n d  o u t  i f  t h e r e  a r e  a n y  u n i q u e  f l o r a  o c c u r r i n g  o n l y  
i n  t h e  N a b u g a b o  l a k e s .  T h e  s p e c i f i c  o b j e c t i v e s  o f  t h e  s u r v e y  w e r e :  d e t e r m i n i n g  
macro~hyte s p e c i e s , : c o m p o s i t i o n ,  a b u n d a n c e  a n d  d i s t r i b u t i o n  i n  e a c h  l a k e  a n d  
T h e  N a b u g a b o  R a m s a r  S i t e  
establi~ 
i . n  a d d i  
t h o s e  f  
t h r e a t s  
M e t h o  
T h e  s u r  
t h r o u g h  
a n d  K a y  
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m a c r o p h  
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D o m i n a r  
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U g a n d a .  




W h e r e  S  =  
A =  N u m b  
B  =  N u m b ,  
C  =  N u m b l  
R e s u l t s  
T h e  r e l a t i v l  
d u r i n g  t h e  
a t  assessin~ 
( A p p e n d i x j  
T h e  N a b u g a b o  
9 2  
establishing whether these species were beneficial to fishes, fauna and humans. sites 
In addition, the study aimed at comparing species in the Nabugabo lakes with ding 
those found in other areas of Lake Victoria, including observations of any 
threats to these macrophytes. 
n·oo· 
r	 Methods 
The survey was conducted by boat along the lakeshores and from the land 
through selected transects. The areas covered were Lakes Nabugabo, Kayugi 
and Kayanj a, and two sites on the shores of nearby Lake Victoria - Lambu and 
Golo. During the first, an assessment of the presence and cover abundance of 
macrophyte species was made by visual observation and identification. Cover 
abundance was estimated according to the widely used DAFOR scheme (i.e D=f 
Dominant, A= Abundant, F= frequent, 0 = occasional, R = rare) and ranked 
./	 from 0 (rare) to 100 (dominant). In the subsequent survey of January 2000, an 
indication of species occurrence (present/absent) was the basis of observation 
through the sites traversed during the first survey. During this visit, an effort 
was made to record every species present. In the first survey, short stretches up 
to SOm long in each lake were examined. During both surveys, collections of 
macrophye taxa were pressed and labelled and are being organised to create 
a FIRRI herbarium for reference purposes on the aquatic macrophytes of 
Uganda. 




where S = Index of similarity between two samples, A and B 
A = Number of species in Sample A
 
cond B == Number of species in Sample B
 






1 the The relative abundances of the 45 most widespread macrophytes were recorded
 
laJor during the October 1999 survey (Appendix I). In the second survey, aimed
 
only at assessing species richness, 119 species were identified from the study area
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t h a t  i n  t h e  f i r s t  s u r v e y ,  L a k e  K a y a n j a  ( a l s o  k n o w n  a s  B i r i n z i )  h a d  t h e  h i g h e s t  
m a c r o p h y t e  r i c h n e s s  ( 2 0 )  i n  c o m p a r i s o n  t o  N a b u g a b o  m a i n  ( 1 1  s p e c i e s ) .  
H o w e v e r  i n  t h e  s e c o n d  s u r v e y  L a k e s  N a b u g a b o  a n d  K a y a n j a  r e c o r d e d  t h e  
h i g h e s t  s p e c i e s  r i c h n e s s  ( 6 4  s p e c i e s  e a c h  o f  3 8  a n d  3 4  f a m i l i e s ,  r e s p e c t i v e l y )  
c o m p a r e d  t o  L a k e  K a y u g i  ( 2 4  s p e c i e s  f r o m  1 7  f a m i l i e s )  s e e  F i g .  1 .  
T a b l e  1 :  S i m i l a r i t y  i n d i c e s  o f  s p e c i e s  f r o m  t h e  f i v e  s i t e s  
N a b u g a b o  L a k e s  
S u r v e y  
N a b u g a b o  K a y u g i  
K a y a n j a  
s i t e s  
N a b u g a b a  I  0 . 3 6  0 . 5 6  
K a y u g i  0 . 3 6  1  0 . 3 6  
K a y a n j a  0 . 5 6  0 . 3 6  1  
L a m b u  0 . 2 2  0 . 2 3  0 . 1 9  






L .  V i c t o r i a  S i t e s  
I I  
L a m b u  G o l o  
. c  
( .  
e z  
c  
0 . 2 2  0 . 1 4  
~ 
G l
0 . 2 3  0 . 2 8  
U  
G l  
0 . 1 9 	  
0 . 1 7  
a .  
I  0 . 4 6  
0 . 4 6  1  
A  c o m p a r i s o n  o f  t h e  t h r e e  l a k e s  a n d  t w o  n e a r b y  L a k e  V i c t o r i a  s i t e s  i n d i c a t e s  
t h a t  L a k e s  N a b u g a b o  a n d  K a y a n j a  a r e  t h e  m o s t  s i m i l a r  w h i l e  L a k e  N a b u g a b o  
F i g  1 :  
a n d  G o l o  s i t e  o f  L a k e  V i c t o r i a  h a d  t h e  l o w e s t  s i m i l a r i t y  i n d e x  ( T a b l e  1 ) .  
T h i r  
C y p e r a c e a e  w a s  t h e  r i c h e s t  f a m i l y  w i t h  1 5  m a c r o p h y t e  s p e c i e s ,  f o l l o w e d  b y  
A s t e a c e a e  w i t h  1 2  s p e c i e s  a n d  G r a m i n e a e  w i t h  8  s p e c i e s  ( A p p e n d i x  2 ) .  
Iake~ 
w i l l  
( s e e  
D i s c u s s i o n  
T a b l e  
C o m b i n i n g  t h e  d a t a  f r o m  a l l  t h r e e  N a b u g a b o  l a k e s ,  o n e  h u n d r e d  n i n e t e e n  
m a c r o p h y t e s  h a v e  b e e n  r e c o r d e d .  T h i s  i s  o n l y  a  s m a l l  n u m b e r  a s  t h e  s e a r c h  
w a s  l i m i t e d .  I t  c a n  b e  n o t e d  t h a t  m a n y  l a r g e  m a c r o p h y t e  s p e c i e s  h a v e  b e e n  l o s t  
C y p e  
d u e  t o  t h e  i n c r e a s i n g  d e m a n d  f o r  t i m b e r  a n d  f u e l .  H o w e v e r ,  s o m e  s p e c i e s  t h a t  
D r o c i  
a r e  c h a r a c t e r i s e d  b y  s e a s o n a l  a p p e a r a n c e  w e r e  n o t  r e c o r d e d  s i n c e  t h e  s t u d y  w a s  
E r i o c  
n o t  d o n e  a l l  y e a r  r o u n d .  
L a u n  
L e n t i i  
W h a t  i s  i m p o r t a n t  i s  t h e  i n s u l a r  n a t u r e  o f  m a c r o p h y t e s  i n  t h e  l a k e s  K a y u g i  
a n d  N a b u g a b o .  L a k e  K a y a n j a  t h o u g h  h a s  m o r e  r e c o r d s  t h a n  K a y u g i ,  p r o b a b l y  
b e c a u s e  o f p l a n t  m i g r a t i o n  e i t h e r  t h r o u g h  t h e  o u t l e t  i n  t h e  n o r t h  o r  b y  c o l o n i z a t i o n  
Lyco~ 
o f  p l a n t s  f r o m  o u t s i d e  t h r o u g h  t h e  s a m e  r i v e r  u p s t r e a m .  
M y r i c  
N y c t a  
X y r i d :  
L a k e ]  
9 4  
T h e  N a b u g a b o  R a m s a r  S i t e  
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Nabugabo	 kayugi kayanja 
Lakes 
Fig 1: Percentage change in species composition by Lake October 1999 - Jan 2000 
Thirteen of the species are indicated in Appendix 2 as unique to Nabugabo 
lakes (Table 2). However, other presenters who have worked in limited sites 
will demonstrate that just a single genus has many unique species in the area 
(see Lye and Namaganda, this volume). 
Table 2: Uniqueness of species between the Nabugabo Lakes and Lake Victoria sites 
Nabugabo Lakes	 Lake Victoria Sites 
Fami(v Species Family Species
 
Cyperaceae Lipoecarpha chinensis Asteraceae Melananthera scandens
 
Droceraceae Drocera madagascariensis Cyperaceae Cyperus sp
 
Erioca1aceaea Mesantherenum radicans Gramineae Cynodon dactylon
 
Lauraceae Beuschmedia ugandensis Ma10aceae Truimfeta macrophyla
 
Lentibu1ariateae 1. Adrovanda verticilata Mimoseae Mimosa pigra
 
2. Utrialaria reflexa 
3. Litricularia gibba 
Lycopodiaceae Lycopodium dacrydiodes Potenderaceae Eichomia crassipes 
Myricaceae Myrica kandtiana -
Nyctanginaceae Syzigium cardatum 
Xyridaceae Xyris capensis 
Lake Kayanja recorded the highest number of unique species (11) followed by 
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B e r g n
L a k e  N a b u g a b o  ( 7 )  w h i l s t  L a k e  K a y u g i  h a d  n o  u n i q u e  s p e c i e s .  O v e r a l l ,  t h i r t e e n  
u n i q u e  s p e c i e s  w e r e  r e c o r d e d  i n  t h e  N a b u g a b o  l a k e s  e c o s y s t e m  c o m p a r e d  t o  
t h e  s i x  r e c o r d e d  i n  l a k e  V i c t o r i a  s i t e s .  T h i s  t h e r e f o r e  s u p p o r t s  t h e  d e c l a r a t i o n  
O d u m .  
o f  t h e  N a b u g a b o  l a k e s  e c o s y s t e m  a s  a  R a m s a r  s i t e ,  s i n c e  i t  h a s  m o r e  u n i q u e  
F r y e r ,  '  
s p e c i e s  t h a n  h a v e  b e e n  r e c o r d e d  e l s e w h e r e .  
G r e e n \ l  
. R e c o m m e n d a t i o n s  
N a b u g a b o  l a k e s  h o l d  h i s t o r i c a l  e c o s y s t e m s ,  w h i c h  o n c e  l o s t ,  w i l l  n e v e r  b e  
G r e e n w  
r e g a i n e d .  I t  i s  t h e r e f o r e  r e c o m m e n d e d  t h a t  w h a t  w e  h a v e  a t  p r e s e n t  m u s t  b e  
H a m i l t o  
p r o t e c t e d  j e a l o u s l y .  
K i n g d o n
T h e  m u s h r o o m i n g  o f  r e s o r t  b e a c h e s  t h a t  i n t e r f e r e  w i t h  m a c r o p h y t e  e c o s y s t e m s  
a n d  l e a d  t o  e u t r o p h i c a t i o n  m u s t  b e  c o n t r o l l e d .  I f  n o t  a v o i d e d ,  a  f o r e s t  s t a t i o n  
s h o u l d  b e  e n c o u r a g e d  i n  o r d e r  t o  r e p l a c e  t h e  l o s t  m a c r o p h y t e s .  
T r e w a v a s  
C o m m u n i t y / s t a k e h o l d e r  p a r t i c i p a t i o n  m u s t  b e  a  n e c e s s i t y  a n d  e d u c a t i o n  o f  t h e  
W o r t h i n g  
p u b l i c  i n  t h e  u s e f u l n e s s  o f t h e  m a c r o p h y t e s  o f N a b u g a b o  l a k e s  s h o u l d  b e  i n i t i a t e d  
t (  
a n d  c o n t i n u e d  f o r  a l l  g e n e r a t i o n s .  N e a r b y  s c h o o l s  s h o u l d  h a v e  g u i d e d  t o u r s  o f  
W o r t h i n g !
t h e  N a b u g a b o  e c o s y s t e m  s o  t h a t  t h e y  c a n  a p p r e c i a t e  a q u a t i c  m a c r o p h y t e s  f r o m  
l '  
a n  e a r l y  s t a g e .  
E f f e c t i v e  l i n k a g e s  b e t w e e n  t h e  n a t i o n a l  a n d  r e g i o n a l  p o l i c y  p r o c e s s e s  a n d  
r e a l i t i e s  i n  t h e  f i e l d  s h o u l d  b e  d e v e l o p e d .  
S o m e  o f  t h e  m a c r o p h y t e  s p e c i e s  f o u n d  i n  t h e  N a b u g a b o  e c o s y s t e m  a r e  a  s o u r c e 
  
o f  m a t e r i a l s  t h a t  c a n  b e  u s e d  i n  t h e  p r o d u c t i o n  o f  c r a f t s .  P e o p l e  l i v i n g  a r o u n d 
  
t h i s  a r e a  s h o u l d  t h e r e f o r e  b e  e n c o u r a g e d  t o  e n g a g e  i n  c r a f t s  m a k i n g  a s  t h i s  w i l l 
  
c o n t i n u e  t o  a t t r a c t  p e o p l e  f r o m  a r o u n d  t h e  w o r l d  a n d  t h u s  i n c r e a s i n g l y  j u s t i f y 
  
t h e  n e e d  t o  c o n s e r v e  t h e  a r e a  a s  a  s o u r c e  o f  u n i q u e  c r a f t s . 
  
T h e  k n o w l e d g e  o f  m a c r o p h y t e s  i n  t h e  N a b u g a b o  l a k e s  i s  f a r  f r o m  b e i n g  
c o m p l e t e .  M o r e  r e s e a r c h  a n d  s t u d y  a r e  r e q u i r e d  t o  p a v e  t h e  w a y  f o r  p r e p a r a t i o n  
o f  a  g u i d e  t o  t h e  m a c r o p h y t e s  o f  N a b u g a b o  l a k e s .  
R e f e r e n c e s  
B e a d l e ,  L .  C .  ( !  9 6 2 )  T h e  e v o l u t i o n  o f  s p e c i e s  i n  l a k e s  o f  E a s t  A f r i c a .  U g a n d a  J o u r n a / 2 6 :  4 4 - 5 4 .  
B e a d l e ,  L .  C .  ( 1 9 8 2 )  T h e  i n l a n d  w a t e r s  o f  t r o p i c a l  A f r i c a .  A n  i n t r o d u c t i o n  t o  t r o p i c a l  l i m n o l o g y .  2 " d 
  
e d i t i o n .  L o n g  m a n ,  L o n d o n ,  E n g l a n d . 
  
T h e  N a b u g a b ,  
T h e  N a b u g a b o  R a m s a r  S i t e  
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Appendix 2: 
Presence of Macrophytes at Nabugabo Lakes (January 2000) and adjacent sites on Lake Victoria 
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